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Abstract
Phonological awareness skills are essential for reading development. Children
with hearing loss lack access to essential auditory information that allows development of
phonological awareness (Dillon, John, & Pisoni, 2011 ). Music instruction is becoming a
popular approach to teach reading for typically developing children, and studies have
supported beneficial effects from this treatment methodology. However, there is limited
research regarding the use of music to teach phonological awareness and reading skills to
children with hearing impairment (Gromko, 2005).
The effectiveness of a music program on increasing phonological awareness
skills in children who are deaf or hard-of-hearing was evaluated in this study. The
dependent variable was performance on the Phonological Awareness Test-2 (PAT-2)
(Robertson & Salter, 2007). The independent variable was the introduction of a music
program that focused on temporal, tonal, and melodic elements. Music sessions were
conducted by the primary researcher, classroom teacher and a certified music teacher.
Four children between five and nine years of age who were enrolled in an educational
program for children who are deaf or hard-of-hearing within a public school were
participants in the study. One participant wore bilateral hearing aids and three wore
cochlear implants. Music was introduced four times a week for 15 minutes twice a day,
and pre and post-test measures were completed using the P AT-2.
Changes in raw scores greater than 50% were rated as notable, and results
indicated improvements for Participant 4 in the treatment group in the areas of Deletion,
Blending, and Decoding. The largest improvement occurred in the Decoding subtest.
Participant 3 in the treatment group displayed improvements in the areas of Isolation and
ii
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Decoding, with the greatest increase in Isolation. Participants in the control group
maintained consistent or lower performance on all subtest and total test standard scores .

.
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Chapter 1
Introduction
Individuals who are deaf or hard-of-hearing are at risk for delays in language,
regardless of their degree of hearing loss. Consequently, children with a hearing loss face
unique challenges, specifically in regards to reading (Lederberg, Schick, & Spencer, 2012).
Phonological awareness skills are essential for reading development. Children who are deaf
or hard-of-hearing struggle to develop knowledge of morphology and syntax, which carries
over into poor phonological awareness skills. The children with hearing loss lack access to
essential auditory information; therefore, they develop phonological awareness based on
articulatory patterns, gestures, and visual models of phonemes instead of an acoustic signal
(Dillon, Jong, & Pisoni, 2011).
Current treatments to address phonological awareness deficits in children with
hearing loss are limited. One of the current treatment methodologies for children who are
deaf or hard-of-hearing is See-the-Sound Visual Phonics (visual phonics). Visual phonics
is a multisensory technique that uses hand-shapes to facilitate sound awareness and has
been used to facilitate reading and phonological awareness by providing visual
representations of phonemes (Montgomery, 2008). A second treatment methodology is
cued speech, which is a visual mode of communication that creates visual diversity of
sounds in order to facilitate easier phoneme differentiation (National Cued Speech
Association, 2013). It is made up of three components: mouth movements of speech,
hand shapes, and hand placements. Once these components are learned, they are
simultaneously used during speech to allow for differentiation of sounds (LaSasso, Crain,
& Leybaert, 2010). Although these two treatments have been found to be effective for
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teaching phonological awareness skills in children who are deaf or hard-of-hearing,
additional treatment methodologies should be considered to facilitate successful
development of phonological awareness.
Another possible treatment to address deficits in phonological awareness in
children who are deaf or hard-of-hearing is music instruction. Music instruction is
becoming a popular approach to teach reading for typically developing children, and
studies have supported beneficial effects from the introduction of music as a treatment
methodology. Research has shown that music instruction can improve phonemic
awareness, phoneme segmentation fluency (Gromko, 2005), overall reading abilities
(Tsang & Conrad, 2011), reading compr_ehension (Corrigall & Trainor, 2011), selfesteem, and academic performance (Costa-Giomi, 2004) in typically developing children.
However, there is limited research using music to teach phonological awareness and
reading skills to children with hearing impairment.
Although individuals who are deaf and hard-of-hearing may have deficits
perceiving acoustic information, they are able to perceive certain domains of music with
proper amplification. However, their perception of music is different and may be
compromised when compared to individuals with normal hearing. Those with hearing
loss tend to have stronger rhythmic abilities than pitch discrimination, and are capable of
developing a listening span for music with exposure over time. It has been hypothesized
that for individuals with hearing loss, music instruction can facilitate further development
in speech production, listening, social, and academic skills (Darrow, 2007). In order to
determine if children with a hearing loss can benefit from music instruction, studies need
to be conducted to provide evidence regarding this treatment technique.

3
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Chapter 2
Review of the Literature
Music and Neurological Effects
Providing a stimulating environment while learning is essential to the optimal
development of synaptic connections. Music facilitates the development of synaptic
connections and activates many different areas of the brain. Music has also been noted to
support development of the phonological area of the brain. In children with cochlear
implants, music can stimulate the brain and assist with cortical development (Gruhn,
2005). Furthermore, music increases auditory discrimination abilities, tonal and rhythmic
identification, and motor skills, such as tapping coordination and motor sequencing tasks
(Forgeard, Winner, Norton, & Schlaug, 2008)
A longitudinal study by Schlaug, Norton, Overy, and Winner (2005) observed the
effects of music instruction on brain development in children. Neurological aspects
observed included structural, functional, and cognitive differences between those
receiving music instruction and controls. Researchers also noted if receiving music
instruction between the ages of five and seven resulted in similar brain development
found in adult musicians. Participants in the music instruction group included 50 children
ranging in age from five to seven, and the control group included 25 children matched for
age, socioecomonic status, and verbal IQ.
Baseline measurements of cognition and brain structure and function were taken
prior to implementation of music instruction. Baseline assessments included the Wechsler
Intelligence Scale for Children (WISC-III)/Wechsler Preschool and Primary Scale of
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Intelligence (WPPSI-III), the Raven's Colored Progressive Matrices (CPM) and Raven's
Standard Progressive Matrices (SPM), the Auditory Analysis Test, Gordon's Primary
Measure of Music Audition (PMMA), an index finger tapping test, and a motor
sequencing task. Areas assessed included IQ (WISC-III/WPPSI-III), cognition (CPM,
SPM), phonemic awareness (Auditory Analysis Test), musical ability and auditory
discrimination (PMMA), and motor agility (finger tapping tasks). Furthermore, magnetic
resonance imaging (MRI) scans were performed in order to assess brain structure and
function. Baseline data revealed no significant differences between the experimental and
control groups. Baseline areas were assessed following one year of music instruction.
Results indicated that the experimental group displayed improvements in the areas of fine
motor skills and auditory discrimination abilities, while the control group's abilities
remained consistent (Schlaug, Norton, Overy, & Winner, 2005).
A study by Habibi, Wirantana, and Starr (2013) observed the effects of music
training on auditory abilities in musicians versus non-musicians. Participants included 20
musicians and 20 non-musicians ranging in age from 20 to 25 years. Individuals in the
musician group previously received 7 to 16 years of music training, while the nonmusician group received 0 to 1 year of music training. Participants in both groups were
presented with 10 unfamiliar melodies, which lasted for 5 to 11 seconds. Each melody
presented contained variations in pitch and rhythm. The melodies included standard
melodies, pitch violation melodies (i.e., one note presented violated the overall pitch of
melody), and rhythm violated melodies (i.e., one note presented violated the overall
rhythm/timing of melody).

5
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An electroencephalography (EEG) was performed during presentation of each
melody. Participants were presented with 300 trials, and total presentation time last
approximately 2 hours for each participant. Melodies were presented through insert
earphones at a level of 70 decibels (dB). The target melody was presented first, followed
by the same melody or a violated melody (e.g., pitch/rhythm). After the second
presentation, individuals were required to identify ifthe melody was consistent or
differed from the initial target melody. Results revealed a positive correlation between
the length of music training and the correct identification of pitch and rhythm violations.
Furthermore, results indicated an increase in effective organization of auditory stimuli
when music training was implemented early in life (Habibi, Wirantana, & Starr, 2013).
Music Perception in Hearing Impaired

Although individuals who are deaf and hard-of-hearing may have deficits
perceiving acoustic information, they are able to perceive certain domains of music with
proper amplification. However, their perception of music is different and may be
compromised when compared to individuals with normal hearing. Those with hearing
loss tend to have stronger rhythmic abilities than pitch discrimination, and they are
capable of developing a listening span for music with exposure over time. Furthermore,
for individuals with hearing loss, music instruction can facilitate further development in
speech production, social, and academic skills (Darrow, 2007). In addition to developing
speech, social and academic skills, music education can further develop listening skills,
which may be delayed in individuals who are deaf or hard-of-hearing. It allows these
individuals to use their hearing at its maximum potential. In order to ensure perception of
the auditory signal, there are accommodations that should be made to facilitate the
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development of listening skills. Music should be amplified to an appropriate volume, and
tactile experiences should be incorporated into the music experiences. For example,
feeling the speakers of a stereo provides a tactile experience of rhythm by allowing the
individual to feel vibrations of the music (Darrow, 2007).
A study by Kladnik-Stabej et al. (2012) observed music perception in children
with hearing impairment with cochlear implants (Cl). Participants included 39 prelingual
children with hearing impairment implanted with unilateral cochlear implants and 39
normal hearing children. Thirty seven of the 39 children with CI were placed in the
mainstream classroom, while the other two attended a school for the deaf. The children
with cochlear implants communicated with oral language only. The Musical Sounds in
Cochlear Implants (MuSIC) perception test was used to assess music listening skills in

both groups, and correlations between age, age of implantation, and type of soundprocessing and music perception were calculated. In addition to these measurements,
nonverbal intellectual abilities and musical experience in music classes were also
considered.
Results suggested that children with cochlear implants showed a significant
difference in regard to rhythmic activities, identification of instruments, and emotional
ratings of songs. Children with CI displayed poorer rhythmic abilities, poorer
identification of instruments, and tended to rate songs as more sad than children with
normal hearing. There were no significant differences between the two groups on
performance of melody discrimination tasks and identifying harmonic tones. Results also
suggested that CI users with poorer auditory performance, melody discrimination,
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instrument identification, and performance in music education class, correlated with
poorer music perception skills (Kladnik-Stabej et al., 2012).

The Use of Music in Reading
It has been noted that there is a relationship among phonological awareness, early
reading abilities, and music skills in children. It has also been theorized that phonological
awareness skills influence not only reading, but also music abilities (Tsang & Conrad,
2011). Furthermore, children who do well on picture and rhythm discrimination tasks
also perform well on phonological awareness tasks, reading and writing (Anvari et al.,
2002).
A study by Tsang and Conrad (2011) explored similar connections between music
and reading skills. Researchers examined if music skills predicted reading performance in
children with and without formal music training. Participants included 70 typically
developing children between 5 and 9 years of age. Twenty six of the participants received
formal music instruction, while 44 received no music instruction. Reading skills were
assessed using the Word Identification subtest of the Woodcock Reading Mastery Test-

Revised, and music ability was assessed using the Melody Discrimination, Rhythm
Discrimination, and Timbre Discrimination subtests of the Test of Musical Ability. All
children were individually tested in one 40 minute session. Results indicated significant
correlations between pitch discrimination and reading abilities in children who did not
receive formal music instruction.
A study by Cogo-Moreira, Brandao de Avila, Ploubidis, and Mari (2013)
examined the effects of music class on word level reading and academic achievement in
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children with reading difficulties. Participants included 240 children ranging in age from
8 to 10 years who displayed reading deficits. Participants were randomly assigned to the
intervention or control group, and baseline data was taken on reading skills prior to
treatment. The music program consisted of writing music and perceiving and identifying
various music elements (e.g., rhythm, melody, and harmony). Each treatment session
lasted for 50 minutes three times a week over a five month period. Skills assessed
included phonemic awareness, word level reading and academic performance. Phonemic
awareness was assessed using the Test of Phonological Awareness. Word level reading
was assessed using a word accuracy task, a non-word accuracy task, and an in text
accuracy task, and academic achievement was determined by performance in math
courses. Statistical analysis was done after music intervention to examine significant
changes; results did not reveal a significant improvement in reading skills after music
intervention.
Unlike Cogo-Moreira et al. (2013), a study by Gromko (2005) found positive
effects of music on reading skills. The researcher examined the effects of music
instruction on the development of phonemic awareness, specifically the area of phonemesegmentation fluency in typically developing children. Participants included 103
kindergarten children attending two different schools. Assessment of phonological
awareness (i.e., letter-naming fluency, phoneme segmentation, and nonsense word
fluency) was conducted prior to treatment, half-way through treatment, and at the end of
treatment.
It was determined that participants received the same amount of reading

instruction targeting letter-naming fluency and initial sound fluency in the classroom. All
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I

participants were read to by the classroom teacher and had access to beginninJ-reader
books. Each kindergarten classroom at one school served as the treatment gro~p, while
'

the other school served as the control group. Participants in the treatment group received
30 minutes of music instruction from a trained music instructor once a week. Music
'

instruction consisted of singing a song and then adding percussions (e.g., snapping,
'

tapping, clapping) to the song. Results indicated that participants who receive4 music
!

'

training showed significant improvement in phoneme segmentation fluency.
A study by Corrigan and Trainor (2011) observed ifthe amount of exposure to
music instruction influenced word decoding and reading comprehension skills :in
typically developing children. Participants included 46 children ranging in ag~ from 6 to
9. All participants were involved in music lessons and played one or more instjuments. A
parent questionnaire was distributed in order to obtain information in regard to
demographics, medical history, music instruction, extracurricular activities, and number
of hours spent reading. Auditory perception was evaluated through the Auditory
Perception Test, and word identification was assessed using the Word Identification and

Passage Comprehension subtests of the Woodcock Reading Mastery Test-Revised.
Participants completed testing over two sessions that lasted approximately 1 Yz hours.
Pre- and post-test results were correlated, and results indicated that duration of
music training did not strongly correlate with word decoding skills. However, length of
music training did correlate strongly with reading comprehension when socioeconomic
status, auditory perception, IQ, number of hours spent reading, and decoding skills were
controlled for.
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Reading in Populations who are Deaf or Hard-of Hearing
Individuals who are deaf or hard-of-hearing are at risk for delays in language,
regardless of their degree of hearing loss. Those who receive proper amplification are still
at risk for language delays due to different perceptions of speech as compared to those
with normal hearing. Consequently, children with a hearing loss face unique challenges
and approach reading in different ways than typically developing children (Lederberg,
Schick, & Spencer, 2012). Those who communicate through sign language are required
to interpret words and print that does not correspond to the language they use to
communicate. Children who use sign language also develop poor knowledge of
morphology and syntax, which carries over into poor word and sentence identification
and decoding. In addition to deficits in morphology and syntax, phonological awareness
skills that are essential for reading development are also negatively impacted by hearing
loss. Children with a hearing loss lack access to essential auditory information that allows
development of phonological awareness. Therefore, those with hearing loss develop
phonological awareness based on articulatory patterns, gestures, and visual models of
phonemes instead of an acoustic signal (Dillon, Jong, & Pisoni, 2011). Children may
develop a reliance on visual stimuli, motor cues, and speech reading to compensate for
limited access to auditory information. Although they have limited access to acoustic
signals, children with hearing loss can still benefit from articulatory knowledge of
phonological units when reading. Phonological awareness skill development also depends
on the amount of residual hearing; those with greater residual hearing will have better
phonological awareness. Furthermore, those with cochlear implants develop phonological
awareness in a more typical progression than those with hearing aids. Greater access to
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spoken language allows children with cochlear implants to develop more age appropriate
phonological awareness skills which facilitate decoding skills (Dillon, Jong, & Pisoni,
2011). Due to deficits in syntax, morphology, and phonological awareness, reading
becomes a persistent problem for children who are deaf or hard-of-hearing throughout all
grade levels. As these children progress through school, reading continues to pose
challenges due to more abstract and complex content (Lederberg, Schick, & Spencer,
2012 2013).
A study by Dillon, Jong, and Pisoni (2011) observed relationships among reading
skills, phonological awareness skills, and vocabulary in children with cochlear implants.
The researchers specifically observed if children with cochlear implants possessed better
phonemic awareness skills at the phoneme or syllable level, the degree of a relationship
for phonological awareness predicting reading skills in children with Cls, and if
demographics (i.e., age of onset of deafness, age of implantation, and chronological age),
speech perception, and vocabulary knowledge impacted reading skills in children with
Cls. Participants included 27 profoundly children with hearing impairment with Cls. Four
participants attended a school using primarily oral communication, 14 attended a
mainstream classroom, and 8 attended mainstreamed classrooms with a deaf or hard-ofhearing program.
Researchers used standardized tests to assess phonological awareness, reading
(i.e., single word reading, non-word reading, and sentence comprehension), and
vocabulary knowledge. Results indicated that 67% of children with Cls scored the same
or above their hearing peers on phonological awareness and reading tests. A strong
relationship was found among proficiency in phonological awareness skills, reading, and
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vocabulary diversity to predict proficiency in reading skills (Dillon, Jong, & Pisoni,
2011).
A study by McDonald-Connor and Zwolon (2004) observed the effects of
multiple variables on reading comprehension skills using a multilevel model that
considered use of a cochlear implant, age of implantation, vocabulary skills, mode of
communication, and child and family factors. Participants included 91 children with
cochlear implants with an average age of 11 years and normal IQ. Pre-implant speech
detection thresholds (SDTs) were determined to be greater than 80 dB for all participants,
and post-implant SDTs were established between 15 and 30 dB. All participants attended
public schools and were enrolled in oral or total communication classrooms. Each child
completed an audiological and speech-language evaluation before receiving their
cochlear implant. Speech-language and audiological evaluations were then conducted
each year after implantation for a four year period. Specific areas tested were reading
comprehension, vocabulary, communication method, socioeconomic status, and speech
discrimination thresholds.
Results indicated that children with better language skills displayed better reading
skills later in life. Furthermore, children who received their cochlear implant at an early
age displayed higher reading comprehension scores. Socioeconomic status was found to
negatively impact reading, and children who used total communication before
implantation had stronger vocabularies (McDonald-Connor & Zwolon, 2004).
Music in Academics with Normal Hearing Population

13
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Music instruction indirectly enhances academic success in other subject areas. In
1990, the National Center for Educational Statistics conducted a survey of 18,000 high
school sophomores in the United States to evaluate their social and academic
achievements. Results revealed that 22.8% of these high school students were in a school
music program. These students also made up 22% of the entire group surveyed that
received academic honors, made the honor roll, or held a position in class office.
Furthermore, the grade point average of students in music programs was overall higher
than those not in music programs (Kelstrom, 1998).
In a study by Costa-Giomi (2004), the effects of three years of piano instruction on
academic achievement were observed in fourth-grade children. Participants included 117
fourth grade children who had never participated in music instruction and did not have
musical instruments at home. Children were randomly assigned to the experimental group
and the control group. Children in the experimental group received three years of piano
instructions and an acoustic piano at their school. Nine teachers provided weekly piano
lessons for each child in the experimental group. Lessons lasted 30 minutes during the
first two years of instruction and were extended to 45 minutes during the third year.
Self-esteem, academic achievement, cognitive abilities, musical abilities, and
motor proficiency tests were administered to the participants at the beginning of the study
and throughout the three years of piano instruction. Results indicated that piano
instruction had a positive effect on self-esteem and school music grades. However, there
was no improvement in their academic achievement in math and language (Costa-Giomi,
2004).
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A study by Cox and Stephens (2006) compared math skills in students enrolled in
music classes with those not enrolled in music classes. Participants included 110 males
and 98 females attending ninth, tenth, eleventh, and twelfth grades at the same high
school. Students were separated into groups based on enrollment in music classes and the
number of music classes in which they were enrolled. Data reviewed included academic
transcripts, grade level, gender, number of music credits obtained, math grades, and
cumulative grade point average. After statistical analysis, results indicated that students
with at least two or more music classes had an overall higher grade point average than
those not enrolled in music classes. However, there was not a significant difference
between groups and math grades (Cox & Stevens, 2006).
A review of the literature by Kelstrom (1998) found that music developed many skills
that influence academic success, such as critical thinking, reading, writing, and math
skills. Leaming the rhythm of music can facilitate rhythm in reading. Furthermore,
auditory discrimination developed by participating in music activities can also develop
phonetic skills prerequisite for reading (Kelstrom, 1998).

Music and Children with Special Needs
It has been noted that students with special needs have deficits in reading,

specifically with basic word identification. Word-level reading skills of students with
special needs have been found to be at least more than one standard deviation below the
mean of those with reading based deficits who did not have co-occurring special needs.
Specific word-level reading skills that children with learning disabilities display include
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letter-sound correspondence, sight-word reading, and fluently decoding words (Joseph &
Schisler, 2009).
Another problem that poses issues for children with special needs in regard to
reading is the increasingly difficult expectations of reading as they progress through
school. Those who have not developed adequate reading skills by middle school are not
equipped to function in the classroom, due to the increasing demand on reading
comprehension to meet classroom expectations. Since children with special needs
struggle to develop age-appropriate reading skills, they are at risk for academic failure,
unemployment, social deficits, and bypassing participation in post-high school training
programs (Hock et al., 2009).
Hines (2010) observed the effects of a reading program using lyrics from familiar
songs on decoding abilities in a 14 year-old female with a learning disability. The
participant displayed deficits in phonics and sight word reading. Lyrics from the
participant's favorite song were used as reading material. Initially, choral reading was
used to teach the participant the lyrics. After the participant could read each verse, high
frequency word identification, decoding, and rhyming were targeted. Once these skills
had been mastered, a new song by the same artist was presented, and the process was
repeated. Results revealed a significant improvement in decoding sight words and
unfamiliar words, as well as reading fluency and rate (Hines, 2010).

Music Training and Phonological Awareness with Typically Developing Children
According to Kamhi and Catts (2012), "Phonological awareness is the explicit
awareness of, or sensitivity to, the sound structure of speech. It is one's ability to attend
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to, reflect on, or manipulate the speech sounds in words" (p. 94). Acquiring phonological
awareness skills allows for development of sound-letter correspondence knowledge that
is essential for reading. Phonological awareness skills also improve speech-sound
awareness, which is another prerequisite for reading (Kamhi and Catts, 2012).
A study by Dege and Schwarzer (2011) compared the effects of a music program
versus a phonological skills program on phonological awareness in typically developing
preschool children. Participants consisted of 19 girls and 22 boys. Ages of participants
ranged from 5 to 6 years of age, and subjects were randomly assigned to a music
program, a phonological skills program, or a control group. The music program was
developed by the researchers and included joint singing, joint drumming, rhythmic
exercises, dancing, and interval activities. The phonological skills program entailed
listening exercises, rhyming, and phoneme and syllable recognition. Participants in the
control group received sports training created by the researchers, which included balance,
physical strength, endurance, coordination, fine motor, and relaxation exercises.
Children received treatment specific to their group for 10 minutes each day for 20
weeks, and pre- and post-test measures were taken on phonological awareness using the
Bielefetder Screening. Results of the study indicated that both treatment groups displayed
improvement in phonological awareness for large phonological units, which was not
present in the control group. From these results, it was suggested that music treatment
was just as effective as the phonological awareness program in improving knowledge of
large phonological units (Dege & Schwarzer, 2011).
A study by Moreno, Friesen, and Bialystok (2011) observed if music training
facilitated preliteracy skills in typically developing children. Participants were 60
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children between the ages of 4 and 6 who were randomly assigned to either a music or
visual arts group. Computerized training programs were created for each group and used
during one hour sessions. Sessions were conducted by trained teachers and conducted
twice a day for four weeks. The music program focused on rhythm, melody, pitch, voice,
and basic music concepts, and the visual arts program focused on visuospatial skills, light
and color, line perspective, material, and texture. Both programs were administered to the
class in separate classrooms with one computer per class.
At the end of each session, the teacher evaluated each participant on a Likert scale
from 0 to 7 on skills taught during the session. Phonological awareness, rhyming, and the
ability to map visual symbols onto words (i.e., visual-auditory learning method) were
also assessed before and after treatment using the Woodcock-Johnson III Test of
Cognitive Abilities and the Visual-Auditory Learning Test . Results showed that both

groups improved in the area of phonological awareness. However, participants with
music training showed the most improvement in the visual-auditory learning method.
Since visual-auditory learning is a skill necessary for reading, the researchers suggested
that music can facilitate reading in typically developing children.
A study by Bolduc and Lefebvre (2012) observed the effects of four learning
conditions (i.e., music, language, combined music and language, and a control condition)
on phonological and musical skills. Participants were 51 girls and 49 boys attending
kindergarten at the same public elementary school. Three experimental conditions and
one control condition were created, and participants were grouped according to which
classroom they attended. Each class participated in 10 sessions for 40 minutes once a
week over a 10 week period. The music condition was conducted by an early childhood
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music specialist and the language condition by a certified speech-language pathologist.
During the condition with music and language, the speech pathologist and music therapist
conducted the sessions together; no specialist was used for the control condition. A
nursery rhyme was learned in each session for each group. In the music condition,
nursery rhymes were supplemented with varying pitches, familiar melodies, invented
melodies, rhythm games, varying sound intensities, and instruments. The language
condition focused on phonological tasks, syllable identification, rhyming, and phonemic
awareness. The combined condition included a combination of activities from the music
and language conditions; no supplementary activities were performed for the control
group.
Pre- and post-testing was done using the Phonological Awareness Measure

(PAM), the Invented Spelling Measure (ISM), a verbal memory task, and the Primary
Measures ofMusic Audition (PMMA). Results indicated that children in the music,
language, and combined conditions significantly improved in phonological awareness
and invented spelling skills; the conditions including music improved verbal memory.
Furthermore, children in the music, combined, and control condition displayed
improvements in tonal and rhythm perception skills. Overall, this study suggested that
supplementing nursery rhymes with language activities improved emergent literacy skills,
but the addition of music could further improve phonological processing skills.
Improvement by the control group suggested that exposure to rhythm and rhymes through
reading alone can increase tonal and rhythm perception skills.
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Phonological Awareness and Children with Hearing Impairment
Visual Phonics
See-the-Sound Visual Phonics (visual phonics) is a multisensory technique that
uses hand-shapes to facilitate sound awareness. It was created in 1982 by the
International Communication Leaming Institute, and supplements speech production by
providing visual and kinesthetic cues. Visual phonics has been used to facilitate reading
and phonological awareness by providing visual representations of phonemes
(Montgomery, 2008).
A study by Smith and Wang (2010) observed the effects of visual phonics on
improving reading skills in a child with a cochlear implant. Specific skills measured were
phonemic awareness, word-learning, and phoneme production. The participant for the
study was a 4 year-old male who had received a cochlear implant at the age of 2 and
displayed a hearing loss measured at 17 dB in both ears with the implant. The
participant's primary language was Spanish; English was the second language. At the
beginning of the study, the participant, who attended a total communication preschool
classroom, only used 50 words expressively through speech supplemented by sign
language. The subject's IQ was determined to be above average, but attention skills were
reported as delayed for his age.
Visual phonics was used to visually supplement speech by representing initial
consonants and medial vowel sounds; it was also used during segmenting and blending of
phonemes. Visual phonics was introduced four days a week for 15 to 20 minutes over a
six week period, and results indicated that phonological awareness and expressive
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language improved after the implementation of visual phonics. A questionnaire
completed by the classroom teacher suggested that phonemic awareness was the area of
greatest improvement.
A study by Narr (2008) observed the effectiveness of visual phonics on
phonological awareness and decoding in children who were deaf or hard-of-hearing who
used Signed Supported English (SSE) and American Sign Language (ASL). Nine deaf or
hard-of-hearing children were chosen for the study, who ranged in age from 5 to 9 years.
Participants were exposed to visual phonics for 60 minutes each day during reading
activities for the entire school year.
At the end of the school year, phonological skills and decoding were assessed.
Phonological awareness was evaluated using a rhyming task that required the child to
match two out of three words that rhymed. Decoding was assessed through a matching
activity that required the child to match the visual phonic symbols that represented each
sound of a word. Results revealed that participants demonstrated rhyming and decoding
skills. However, no pre-test measurements were taken, which would have allowed more
accurate interpretation of progress made over the academic year.
Cued Speech

It has been noted that individuals who are deaf have insufficient access to the
phonology of spoken language; therefore, development of reading and writing in
individuals who are deaf is inhibited. In order to fully understand written language, it is
necessary to have complete exposure to phonological aspects of language. Cued speech
was created in order to compensate for the lack of access to phonological units. Cued
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speech is a visual mode of communication that creates visual diversity of sounds in order
to facilitate easier phoneme differentiation (National Cued Speech Association, 2013). It
is made up of three components: mouth movements of speech, hand shapes, and hand
placements. Once these components are learned, they are simultaneously used during
speech to allow for differentiation of sounds (LaSasso, Crain, & Leybaert, 2010).
A study by Koo, Crain, LaSasso, and Eden (2008) compared the phonological
awareness skills of children who were deaf who used cued speech, individuals who are
deaf who relied on speech reading, individuals with normal hearing, hearing users of
American Sign Language (ASL), deaf users of ASL, and deaf oral users of English. They
also observed the difference in short term memory abilities among the four groups with
hearing impairment and individuals with normal hearing. Participants included 14
individuals who used ASL, 9 who used cued speech, 8 who used oral language, 10
normal hearing users of ASL, and 10 who were hearing. The Test ofSilent Word Reading

Fluency (TSWRF) was used to assess word identification fluency; reading comprehension
was assessed using the Passage Comprehension subtest of the Woodcock-Johnson III;
phonological awareness was measured using the Phoneme Detection Test (PDT); and the
Spatial Span subtest of the Wechsler Memory Scale-III and the Wechsler Adult

Intelligence Scale-III (WAIS-III) assessed working memory. Comparisons were made
among the five groups in each area evaluated using one-way ANOV As.
Results indicated that phonemic awareness of English words was poorer in ASL
signers with hearing impairment. However, participants with hearing impairment who
used cued speech and oral users with hearing impairment had scores comparable to
hearing groups. Results also showed that short-term memory skills were similar among
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the three groups with hearing impairment, but were lower than participants with normal
hearing. Furthermore, subjects with hearing impairment had lower digit-span memory
than hearing subjects. However, spatial span memory was comparable among all four
groups with hearing impairments. Findings of this study suggested that the relationship
between working memory, phonological awareness, and reading may not be as strong in
individuals who are deaf as in individuals with normal hearing, even when using
supplementary techniques such as cued speech (Koo, Crain, LaSasso, & Eden, 2008).
Colin, Magnan, Ecalle, and Leybaert (2007) performed a longitudinal study that
observed phonological awareness skills before and after a year of reading instruction.
They also investigated if the age of exposure to phonological input from cued speech
explained the variability in phonological awareness and word recognition abilities in
children with hearing impairment. Participants in Group 1 consisted of 21 children with
severe to profound hearing loss that occurred before language had been acquired. The
ages of Group 1 ranged from 5 to 7 years, and all participants had no other handicapping
condition. Eight of the children in Group 1 wore cochlear implants, and the other 13 wore
hearing aids. All participants were exposed to oral language (i.e., French), and used the
French version of cued speech. Group 2 served as the control group and consisted of 21
children with average hearing learning to read with an age range from 5 to 6 years.
Children were assessed individually before and after being exposed to reading
instruction presented in a kindergarten classroom. Reading instruction focused on
identifying and generating words that rhymed. Speech intelligibility was also measured
during sessions, using selected words supplemented by a picture on a card. Picture cards
were then presented to the child, and the child was asked to pronounce the word. Speech
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intelligibility was calculated by the number of correct phonemes produced. Pre- and posttreatment assessments focused on rhyming, identifying common phonemes in words, and
a writing task that required the child to write the correct answer to a question.
Results of the study revealed that the measurement of phonological skills taken
before learning to read predicted the written word recognition score for both children
with hearing impairment and average hearing. The age of exposure to cued speech also
predicted phonological and written word recognition scores in participants with hearing
impairment. Overall, results indicated that children with hearing impairment who
developed structured phonological knowledge through cued speech before learning to
read had better reading skills after a year of reading instruction (Colin, Magnan, Ecalle,
& Leybaert, 2007).

In a study by Bouton, Bertoncini, Serniclaes, and Cole (2011 ), reading,
phonological awareness, and phonological short-term memory were assessed in children
with hearing impairment who were exposed to cued speech before the age of 2, and
those who were not. All participants were prelingually deaf and wore cochlear implants
for at least 5 years prior to the study. Participants included 8 boys and 10 girls ranging in
age from 7 to 11 years. Nine of the 18 participants used cued speech since the age of 2,
and the other 9 participants had never been exposed to cued speech. Two control groups
were used in this study. The first control group was matched to participants based on
chronological age; the other control group was matched to the reading level of the
participants.
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Phonemic awareness was evaluated by requiring participants to label three
pictures and choose two pictures that began with the same sound. Phonological shortterm memory was tested by requiring participants to recall words represented by pictures.
Results indicated that participants who used cued speech had accuracy and rapidity scores
similar to the control group matched for chronological age during phonemic awareness
tasks, while participants not exposed to cued speech scored lower during phonemic
awareness tasks as compared to the chronological age control group. However, during
short-term memory tasks, scores of the participants with cochlear implants were similar
in both groups and lower than the control groups. Results ofthis study indicated that cued
speech improved phonemic awareness and reading skills in children fitted with cochlear
implants (Bouton, Bertoncini, Semiclaes, & Cole, 2011).
Summary

Music instruction is becoming a popular approach to teach reading for typically
developing children. Studies have supported beneficial effects from the introduction of
music as an instructional methodology. Research has shown that music instruction can
improve phonemic awareness, phoneme segmentation fluency (Gromko, 2005), overall
reading abilities (Tsang & Conrad, 2011), reading comprehension (Corrigall & Trainor,
2011), self-esteem, and academic performance (Costa, Giomi, 2004) in typically
developing children. However, there is limited research on using music to teach
phonological awareness and reading skills to children with hearing loss. In order to
determine if children with hearing loss can benefit from music stimulation, studies need
to be conducted to provide evidence regarding this treatment technique.
The following research question was addressed in the current study:
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Does music intervention have an effect on phonological awareness skills in
children who are deaf and hard-of-hearing as measured by the Test of

Phonological Awareness-2?
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Chapter 3
Methods
The effectiveness of a music program on increasing phonological awareness skills
in children who are deaf or hard-of-hearing was evaluated in this study. The dependent
variable was performance on the Phonological Awareness Test-2 (PAT-2) (Robertson &
Salter, 2007). The independent variable was the introduction of a music program that
focused on temporal, tonal, and melodic elements. Music sessions were conducted by the
researcher, the classroom teacher, and a certified music teacher.

Participants
Four children between five and nine years of age with a primary diagnosis of deaf
or hard-of-hearing were participants in this study. All participants attended a public
school self-contained classroom for children with hearing loss that used total
communication. The researcher obtained approval from the Institutional Review Board
(IRB) at Eastern Illinois University (Appendix B) to conduct the study. Participants were
recruited from Carl Sandburg Elementary School by recommendation of the classroom
teacher. A letter was sent to the school in order to gain approval to conduct the study at

this site (Appendix C). The classroom teacher was asked to distribute letters to parents of
potential participants (Appendix D). Each participant's parents were required to return a
form to the researcher confirming agreement for their child to participate in the research
study.
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Participant 1 was a five-year, five-month old male diagnosed with a profound
bilateral hearing loss. He wore bilateral Phonak eXtra 41 lAZ behind-the-ear hearing aids
and primarily relied on visual cues and sign language to communicate.
Participant 2 was a nine-year, ten-month old female with severe bilateral
sensorineural hearing loss. In September 2010, she received a cochlear implant for her
right ear and then a cochlear implant for her left ear in the summer of 2011. In addition to
attending the self-contained classroom for deaf and hard-of-hearing children, Participant
2 also participated in mainstream classrooms with an interpreter.
Participant 3 was a seven-year, seven-month old female diagnosed with a bilateral
severe to profound sensorineural hearing loss. She did not use amplification in her left ear
and received a cochlear implant in the right ear at 11 months of age.
Participant 4 was a seven-year old male diagnosed with a severe to profound
bilateral sensorineural hearing loss who received a unilateral cochlear implant in his right
ear in April of 2008. He also utilized a Phonak Sky 050-up behind-the-ear hearing aid in
his left ear. However, the use of the hearing aid was inconsistent.
Pre- and Post-Intervention Measures
The Phonological Awareness Test-2 was used to evaluate the participants'
phonological awareness prior to and following intervention. Specific phonological
awareness areas assessed by the PAT-2 include rhyming, segmentation, isolation,
deletion, substitution, blending, graphemes (i.e., knowledge of sound/symbol
correspondence), decoding, and invented spelling. Performance in these areas are
indicators of reading success. Furthermore, the PAT-2 is used to identify strengths and
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weaknesses in phonological knowledge and sound/symbol correspondence (Robertson &
Salter, 2007). Participants were tested individually by the researcher at their local
elementary school for pre-intervention testing. Participants were tested individually by
two graduate students who were blind to the study variables for post-intervention testing.
Procedures

The experimental portion was conducted for 6 consecutive weeks. Pre-test data
was obtained the week prior to the study, and post-test data was collected directly
following termination of the experimental portion of the study. Music instruction was
implemented for fifteen minutes, twice a day, four times per week. Music activities were
developed and modified by the researcher using Sound and Way Beyond (Cochlear, 2009)
software developed by Cochlear America and the book Sing, Sign, and Learn (Flora,
2010), which incorporated sign language with common nursery rhyme melodies. The
objective of the music activities was to increase auditory awareness and vigilance (e.g.,
attention span to auditory stimuli). Music activities consisted of performing tonal
discrimination, melody discrimination, temporal identification, and signing and singing to
common melodies (see Table 1). Lesson plans are provided in Appendix A.
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Table 1. Weekly activities for music instruction
Week

Activity

Week 1

Pitch Identification

Week2

Instrument Identification

Week3

Identifying Melodies

Week4

Temporal Identification

Week5

Singing and Signing to Melodies

Week6

Review

The experimental independent variable of introducing music activities was
manipulated by the researcher, classroom teacher and music teacher at randomized times
of the school day. Subjects were randomly assigned to the treatment or control group. To
control for sequencing effect, maturation of the subjects and/or historical effects, the
music activities were implemented in an alternating treatment design (e.g., morning vs.
afternoon). Music intervention was presented twice a day for fifteen minutes each session
for six weeks. The schedule of music activities is summarized in Table 1 and Table 2.
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Table 2. Actual schedule of music activities for treatment group

Weekl

Week2

Week3

Week4

Week5

Week6

Monda!

Tuesda!

Wednesda!

Thursda!

Frida!

Middle

Snow day

Middle

Snow day

Beginning

End

Snow day

End

Snow day

Middle

Middle

Beginning

Snow day

Beginning

Middle

End

End

Snow day

End

End

Middle

Beginning

Middle

Beginning

Middle

End

Middle

End

Middle

End

Middle

Beginning

Middle

Beginning

Middle

End

Middle

End

End

End

Middle

Beginning

Beginning

Beginning

Middle

End

Middle

End

Middle

End

Middle

Beginning

Middle

Middle

Middle

End

Middle

End

End

End

*Time of day

Analysis
Overall total changes in raw scores were graphed and compared for The

Phonological Awareness Test-2. In addition, the percent of increase was calculated
between pre and post-test performance on the PAT-2. The calculation was used to
mathematically evaluate the differences in pre- and post-test results for each subject on
each subtest, as well as between the experimental and control groups. The following
formula was used to calculate the percent of increase:
Percent of increase: Pre-test x X=Post Test-lxlOO
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Furthermore, it was determined that changes over 50% or more were classified as
relevant. This was based on averaging the means and standard deviations of raw scores
for each subtest in order to determine the overall percentage of increase that would
exceed test-retest variations. This calculation revealed that changes 50% or greater
would, on average, fall in a different standard deviation range for test scores, suggesting
a relevant difference between pre- and post-test scores.
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Results
The purpose of this study was to evaluate the effects of music intervention on
phonological awareness skills in children who are deaf or hard-of-hearing. The dependent
variable measure included the pre- and post-test results on the PAT-2. Percentage of
increase was calculated for each subtest, participant, and group to determine the amount
of increase between pre- and post-test results.
The first comparison was between total pre-test and post-test raw scores on the
PAT-2. The gains between these scores were calculated for each participant and are
presented in Table 3 and Figure 1.
Table 3. Pre and post total test results on P AT-2
Total Pre-Test
Raw Score

Gain

12

1

197

-21

70
105

6
41
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Figure 1. Pre and post total test results on PAT-2
180
160
140
120
100

80
60
40
20
0

••
Control I

Control 2

Experiment I

Experiment 2

•Pre-Test •Post-Test

The largest gain in pre-and post-total test results was displayed by Participant 4 in
the treatment group. In addition, the largest decline was displayed by Participant 2 in the
control group. Participants 3 and 1 displayed little variation in their total test scores.
The next comparison made was pre- and post-test raw scores for each subtest on
the P AT-2. The gains between these scores were calculated for each participant and are
presented in Table 4.
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Table 4. Pre and post subtests on PAT-2
Participant 1 A Participant 2 A Participant 3 *
Subtest
5
11
7
13
7
6

Participant 4 *
11
12

Segmentation
Pre
Segmentation
Post

7

22

17

13

7

22

18

15

Isolation Pre
Isolation Post

0
0

25
25

3
8

15
20

Deletion Pre
Deletion Post

0
0

19
13

5
5

4
13

Substitution
Pre
Substitution
Post

0

6

8

8

0

6

3

9

8

0

Graphemes
re
Graphemes
ost

0

52

25

39

0

43

26

37

0

AControl group
*Experimental group
Overall, Participant 4 displayed the greatest gains of all participants, specifically
in the subtests of Deletion, Blending, and Decoding. Participant 3 displayed gains in
Isolation and Decoding but declined in Substitution. Participants in the control group
showed consistent pre- and post-test performance.
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Graphic representations (Figures 2, 3, 4, and 5) support raw data findings that
participants in the experimental group made more gains in pre- and post-test raw scores
on each subtest than those in the control group.
Figure 2. Participant 1 (Control) pre- and post-test
60

50

40

30

20

10

0
Rhyming

~,a--~~......ea--~~......e11-~~~•1-~~~•--~~-....e

Segmentation

Isolation

Deletion

.....,_Pre-Test

Substitution

......,.Post-Test

Blending

Graphemes

Decoding
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Figure 3. Participant 2 (Control) pre- and post-test
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Figure 4. Participant 3 (Treatment) pre- and post-test
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Figure 5. Participant 4 (Treatment) pre- and post-test
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For the final measurement, the percent of increase was calculated between preand post-test scores on the PAT-2. The percentage of increase was calculated for all
subjects (Table 5), as well as between groups on all subtests (Table 6). Percentage of
increase was calculated by dividing the post-test raw score by the pre-test raw score,
subtracting 1, and multiplying by 100. Only changes greater than 50% were deemed
relevant. Results are summarized in Table 5 and 6 and Figure 6.
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Table 5. Percent increase for subtests of PAT-2

Participant 1 /\

Participant 2 /\

Participant 3 *

Participant
4*

20%
0%
0%
0%
0%
0%
0%
0%
8%

18%
0%
0%
-33%
0%
14%
-17%
-21%
-11%

0%
6%
166%
0%
-63%
0%
4%
80%
9%

9%
15%
33%
225%
12.5%
100%
-5%
243%
39%

Rh~ming

Segmentation
Isolation
Deletion
Substitution
Blending
Gra~hemes

Decoding
Total
"Control
*Experimental

Table 6. Percent increase on subtests between groups

Control

Experimental

Rhyming

19%

6%

Segmentation
Isolation
Deletion

0%
0%
-32%

10%
56%
100%

Substitution

0%

-25%

Blending

14%

200%

Graphemes

-15%

-2%

Decoding

-21%

450%

Total

-10%

27%
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Figure 6. Percent increase on subtests between groups
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Percentage of increase data indicated that individuals in the experimental group
displayed the most relevant percentage of increase on overall pre- and post-test results.
Participant 4 displayed relevant gains in Deletion, Blending, and Decoding, and
Participant 3 showed increases in Isolation and Decoding, but declined in Substitution.
Participants in the control group did not display any relevant increases or decreases in all
subtests.
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Discussion
Previous research has observed the effects of music instruction on reading skills
in typically developing children (Dillon, Jong, & Pisoni, 2011; Gruhn, 2005; KladnickStabej, et al., 2012). Results have suggested beneficial effects from the introduction of
music as a treatment methodology with this population. There is limited research on the
use of music to supplement phonological awareness and reading skills in children with
hearing impairment (Gromko, 2005). Current phonological awareness methodologies,
such as cued speech and visual phonics, have proved to be effective for teaching
phonological awareness skills in children who are deaf or hard-of-hearing (Colin,
Magnan, Ecalle, & Leybaert, 2007; Koo, Crain, Lasasso, & Eden, 2008; Narr, 2010;
Smith & Wang 2010). However, it has been hypothesized that music could further benefit
the development of these skills in children with hearing loss (Bolduc & Lefebvre, 2012;
Dege & Schwarzer, 2011). The purpose ofthis study was to evaluate the effect of music
instruction on phonological awareness skills in children with hearing impairment.
Participant 1 (Control)
Results of the study revealed no relevant gains on total pre- and post-test
performance. This indicated that overall phonological awareness skills remained
consistent between assessment periods. Furthermore, raw scores and percentage of
increase calculations revealed no relevant changes in specific phonological awareness
skill areas. It should be noted that Participant 1 displayed the most severe hearing loss
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and a limited amount of verbal output. His primary means of learning was through a
visual modality.

Participant 2 (Control)
Results of the study revealed no relevant changes between total pre- and post-test
performance. This indicated that phonological awareness skills remained consistent
between pre- and post-test assessment. Furthermore, there were no relevant changes in
specific phonological awareness skills as noted by an increase/decrease greater than 50%
on subtests of the PAT-2. It should be noted that Participant 2 communicated primarily
through verbal language and had access to auditory information through bilateral
cochlear implants.

Participant 3 (Experimental)
Results of the study indicated no relevant gains on total pre- and post-test
performance, indicating that phonological awareness skills remained consistent between
assessment periods. However, relevant gains were noted in the specific subtests of
Isolation and Decoding. A relevant decrease was noted in the area of Substitution. This
suggests that auditory attention and vigilance increased for attending to and
discriminating small units of sound. The decrease in the area of Substitution was
attributed to performing the Substitution task based on guessing, which resulted in
inconsistent performance during pre- and post-test assessment. Participant 3 was

primarily a visual learner and used her cochlear implant primarily for environmental
sound perception.
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Participant 4 (Experimental)
Results of the study indicated that Participant 4 did not show relevant changes in
total pre- and post-test results, suggesting that phonological awareness skills remained
consistent over the course of the study. However, relevant changes were noted on specific
phonological awareness skills. Percentage of increase calculations revealed relevant
increases in the areas of Deletion, Blending, and Decoding. These increases suggest an
increase in auditory vigilance and attention to small units of sound. It should be noted
that Participant 4 was primarily an auditory learner and communicated verbally. He also
had access to auditory information due to his unilateral cochlear implant and hearing aid.
Experimental vs. Control
Percentage of increase calculations revealed relevant increases in pre- and posttest results for the experimental group in the areas of Isolation, Deletion, Blending,
Decoding, and Total test raw scores. Furthermore, there were no relevant changes in the
control group's pre- and post-test performance. It should be noted that Participant 2 and 4
were primarily auditory learners and had the most access to auditory information.
However, Participant 4, who was allowed more access to auditory information through
music instruction, displayed more improvements in phonological awareness skills and
attention to small units of sound. Furthermore, Participant 1 and 3 were visual learners
and lacked access to auditory information. However, Participant 3, who received music
instruction, showed improvements in Isolation and Decoding. Therefore, children with
hearing loss who were allowed more access to auditory information through music
instruction showed improvement in auditory attention and vigilance, which resulted in
improvements in phonological awareness skills requiring manipulation of small units of
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sound. Furthermore, children with hearing loss who have limited access to auditory
information (e.g., Participant 3) can benefit from exposure to music instruction in the area
of phonological awareness.

Summary
In summary, results of this study suggested relevant changes in phonological
awareness skills for those in the experimental group (Participant 3 and 4). Specific areas
of improvement included Deletion, Blending, Isolation, and Decoding. In order to
perform these tasks, participants were required to attend to small units of sound.
Therefore, improvement in these areas of the PAT-2 suggested improvement in auditory
attention and vigilance. Furthermore, those in the control group did not display relevant
changes in these phonological awareness skills.

Limitations
Several limitations may have affected the results of the investigation. Exposure to
music instruction may have become less randomized throughout the day due to class
schedule. In addition, the duration of six weeks may not have been long enough to realize
significant changes in the dependent variable. The small number of participants was an
additional limitation and makes it difficult to generalize results of the study.
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Future Studies
Considering the implications of the present study, future research should investigate the
following:
1. The use of music instruction should be investigated with a larger population of
children with hearing impairment.
2. The use of music instruction should be investigated in a study of longer duration than 6
weeks.
3. Music instruction presentation should be effectively randomized in order to prevent
historical or sequencing effects.
Conclusion
In conclusion, the present study was designed to investigate the effects of music
instruction on phonological awareness in children with hearing impairment. Results
revealed relevant changes for Participants 3 and 4 in the experimental group in the areas
of Isolation, Decoding, Deletion, and Blending. The use of music instruction to increase
phonological awareness skills in children who are deaf or hard-of-hearing currently has
minimal research and merits more comprehensive studies.
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Appendix A
Lesson Plans for Music Instruction
Week
Testing
Week
Week 1

Activity
Testing

Week2

Instrument
Identification

Week3

Identifying
Melodies

Week4

Musical Chairs
(Hope Notes)

Pitch
Identification

Directions
Researcher will test participants individually for approximately 30
to 45 minutes.
1. Keyboard on iPad
a. Play a note on the key board that is high or low
b. If the kids think it is high, then they raise their hands
above their heads
c. If they think it's low, have them tough their feet
2. Water glasses
a. Fill two glasses with water.
b. Make one glass be high and one low
c. Play high or low, and have the kids tell you if the pitch
is high or low
d. Can also have the kids take turns playing the water
glasses
3. Tonal discrimination
a. Give all of the participants cut outs of numbers that
correspond with the tones in the activity (Researcher
will provide)
b. Use Sound and Way Beyond's music appreciation
activity-tonal discrimination.
c. After the tones are played, have the children hold up
the number of which tone they think is different from
the others.
1. Hold a picture up of the instrument (Sound and Way Beyond)
a. Give all of the participants cut outs of instruments that
will be presented during the activity (Researcher will
provide)
b. Use Sound and Way Beyond's music appreciation
activity-instrument identification.
c. After an instrument is played, have the children hold up
which instrument they think it is.
1. Smart board (Sound and Way Beyond).
a. Before the activity, play each melody to familiarize the
kids with what they will be asked to identify.
b. Play a melody, and have the kids take turns identifying
which melody it is
c. You can have the kids take tum going up to the Smart
board and pressing which melody the class thinks was
played.
1. Musical chairs (stop/go)-auditory vigilance (listen until it
stops)
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a. Play any song on the Hope Notes CD and stop and start
accordingly
Week5
Sign Songs
1. Following Directions: Listen and Do-Track 1
(Using Sing,
2. Following Directions-Track 2
3. Colors: Who is Wearing_? Track-3
Sign, and Learn
Play the corresponding track to each song, and have the kids sign
Book)
and sing along.
1. Review all lessons, especially those that were the most
Review
Week6
difficult for participants
Testing
Testing
Graduate student blind to the study will come test participants
Week
individually for approximately 30 to 45 minutes.
*Each activity should be done twice a day and last approximately 15 minutes
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Appendix B
Institutional Review Board Approval Form
For IRB use only
IRB File No.: - - - -

Form A
Eastern Illinois University

Date received: - - - Approval expires: _ __

Institutional Review Board
NEW APPLICATION FOR REVIEW OF RESEARCH INVOLVING HUMAN
SUBJECTS

Federal regulations and Eastern Illinois University's IRB policy require that all research
involving humans as subjects be reviewed and approved by the University's Institutional
Review Board (IRB) prior to the commencement of the data collection. Approval of this
project by the IRB only signifies that the procedures adequately protect the rights and
welfare of the subjects.

1. Title of Project: The Use of Music Instruction on Phonological Awareness in
Children with Hearing
Impairment

2. Principal Investigator*: Chelsea Fitch

Status:

D Faculty

X Student*

D EAP Staff D Other-specify:

*Note: Students engaging in research are required to have a faculty sponsor or
executive,
administrative, or professional (EAP) staff sponsor. List sponsor below.

Mailing address: 2308 Human Services Building

Phone:217-932-3567

E-mail: cmfitch@eiu.edu
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Department or Unit: Communication Disorders and Sciences

Has PI completed CITI training?

XYes

No

Prior to IRB approval, all Pl's, Co-Pl's, and sponsors must complete the CITI
Program training

Co-Investigator or Sponsor: Dr. Tena McNamara
Status: X Faculty

D Student

D EAP Staff D Other-specify:

Mailing address: _Dept of CDS _ _ _ _ _ _ __

Phone:

581-2712- - - - - -

E-mail: tmcnamara@eiu.edu

Department or Unit _ _Communication Disorders and
Sciences- - - - - - - - -

Has Co-PI or sponsor completed CITI training?

X Yes

0No

List additional co-investigators, including above information, on a separate sheet.

3. Level of Review Sought:
D Full Committee

D Exempt (submit Form B)

X Expedited (submit form C)

4. Is this research being conducted to meet requirements of a course or to complete an
academic degree?
X Yes (do NOT submit your dissertation or thesis proposal)

5. Estimated Project Starting Date: 1/13/14
8/2/14

0No

Estimated Project Completion Date:
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6. Extramural Funding:
Principal Investigator of Contract or Grant:
Funding Source:
Contract or Grant Title:
Contract or Grant Number:

7. Indicate the categories of subjects and controls to be included in the study: Check
ALL that apply:
Abortuses/Fetuses
_ _ Decisionally Impaired

Patients
Prisoners

_ _ Decisionally Impaired (Institutionalized)
Pregnant Women
_X_ Minors (17 yrs or less)-Give age range: 5-10
Students
Normal Volunteers

8. Approximate number of human subjects: six

9. Indicate which of the categories listed below accurately describes this protocol:
_X_ Not greater than minimal risk
_ _ Greater than minimal risk, but presenting the prospect of direct benefit to
individual subjects
_ _ Greater than minimal risk, no prospect of direct benefit to individual
subjects, but likely to yield generalizable knowledge about the subject's
disorder or condition
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_ _ Research not otherwise approvable, but presents an opportunity to
understand, prevent, or alleviate a serious problem affecting the health and
welfare of subjects

10. Does this research involve any of the following? (Check all that may apply)
_ _ Past, present, or future physical health of the participants
Mental health (as defined in DSM-IV TR)
Provision of health care to the participants
Past, present, or future payments for the provision of health care to the
participants
If any of the above categories are checked, please refer to Appendix 4, HIP AA
Information, in the

EIU Policy and Procedures for the Review of Research Involving Human
Subjects

11. Will a public use data file be created?

D Yes

X No

12. Complete all items in the following Research Description section.

Investigator Assurance
I certify that the information provided for this project is correct and that no other
procedures will be used in this protocol. I agree to conduct this research as described in
the attached supporting documents. I will request approval from the IRB for changes to
the study's protocol and/or consent forms and will not implement the changes until I
receive IRB approval for these changes. I will comply with the IRB policy for the
conduct of ethical research. I will promptly report significant or adverse effects to the
IRB in writing within 5 days of occurrence. I will be responsible for ensuring that the
work of others involved with this project complies with this protocol. I will complete, on
request by the IRB, the Continuation Request or Completion of Research Activities
Forms.

Principal Investigator's Signature

Date
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Faculty or EAP Staff Sponsor Assurance (required when a student is the PI)
This is to certify that I have reviewed this research protocol and that I attest to the
scientific merit of this study and the competency of the investigator(s) to conduct the
project. I assure that the investigator(s) is knowledgeable about the regulations and
policies governing research with human subjects. I agree to meet with the investigator on
a regular basis to monitor study progress and compliance with IRB policy for the conduct
of ethical research.

Faculty or EAP Staff Sponsor's Signature

Date

RESEARCH DESCRIPTION

Provide responses to the following items and submit your responses along with Form A.
Each response should be numbered or labeled to correspond to the following items. If an
item does not apply to your research project, simply indicate "Not applicable."

PROJECT DESCRIPTION
1. DESCRIPTION- The purpose of this study is to observe the effects on

phonological awareness of a direct intervention program for music presented in
the classroom for children who are deaf and hard-of-hearing. Phonological
awareness skills, as measured by the Phonological Awareness Test-2, will be
evaluated before and after the completion of the music program. The music
program will include activities such as tonal discrimination, melody and
instrument identification, and signing words to familiar songs.
2. DISSEMINATION-This research project is being conducted as a graduate research

project. This research will be submitted for presentation at the Illinois Speech and
Hearing Association conference.
METHODOLOGY
3. PARTICIPANTS- Participants will be six school-aged children ranging in age from
five to ten years. All participants will have a documented hearing loss, ranging from
mild to profound hearing loss and use an assistive listening device for amplification.
Consent forms will be distributed to participants' parents. By including these
participants in the study, the effects of music intervention on phonological awareness
in children who are deaf or hard-of-hearing can be observed.
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4. RECRUITMENT- Participants will be recruited from Carl Sandburg Elementary
School in Charleston, IL. Clients with a diagnosis of a mild to profound hearing loss
will be identified as possible candidates for the study. Once potential subjects have
been selected, the student researcher will give a letter to each child's parents or
guardians that describe the research study. The student researcher will also secure
signed consent forms from the parents.
5.LOCATION OF STUDY-The study will take place at Carl Sandburg Elementary
school, Charleston, IL.
6.INSTRUMENTS, RESEARCH MATERIALS, RECORDS, & PROCEDURESParticipants in the study will be placed in two groups at random. Participants in
group one will participate in a group music program, presented by the classroom
and music teacher. Specific lessons and protocols for each lesson will be provided
to the teachers by the researchers. Music activities will be carried out in the
classroom four days a week for fifteen minutes each day. A laptop computer will
be used to play a compact disc containing songs and activities. The classroom
Smartboard will be used to complete activities. Participants in group two will not
receive music intervention and will work with the classroom aide on other classrelated activities in a separate classroom. The researcher will observe 50% of the
sessions to ensure treatment fidelity. After the completion of the music program,
participants' phonological awareness skills will be reassessed. Data obtained will
be used for research purposes only. The study should last approximately 8 weeks.

NOTE: Attach a copy of all questionnaires, tests, surveys, or other materials to
be administered to the subjects, if applicable.
7.DATA COLLECTION, STORAGE, AND CONFIDENTIALITYData will be obtained using The Phonological Awareness Test-2. Participants will be
given pseudonyms as identifying information. Participant information will be stored
in a corresponding electronic file in a secure departmental server. Data recording
sheets will be labeled by the appropriate pseudonym. Confidentiality will be
maintained by storing the data recording sheets in a locked file cabinet at the Eastern
Illinois University Speech-Language-Hearing Clinic. The research records (i.e., data
sheets, consent forms) will be held for at least 3 years after the completion of the
study.
8.INFORMED CONSENTInformed consent will be obtained from the parents and children. The parents of
potential participants will receive a letter distributed through school describing the
research study. The parents will be informed of the procedures, purpose, risks, and
benefits of the study prior to signing a consent form. Contact information will be
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provided so the parents can call or email the researchers at any time if there are
questions. Parents of the potential participants will return the consent form to the
researcher at EIU. The child will be informed of the study verbally and assent to the
study by a written consent form when the researcher visits their classroom. See
attachments for letters and consent forms that will be presented to parents and
teachers.

Include applicable informed consent forms for review purposes. If the informed
consent process is to be waived, or if written consent or a signed informed
consent is not to be obtained, specifically point this out and complete and submit
Form I, Request for Waivers of Informed Consent [see 45 CFR 46.116(d) and 45
CFR 46.l 17(c)].
RISKS/BENEFITS
9. RISKS-Risks are minimal. Teachers will carry out class as they normally would. If
the child experiences any apprehension or adverse reaction to the music program,
they may choose to discontinue their participation.
10. SAFETY PRECAUTIONS-In order to protect hearing, decibel levels and
frequencies of chosen songs will correspond with recommendations provided by a
licensed audiologist.
11. BENEFITS-The child's phonological awareness skills may potentially benefit from
music instruction. Additional information on whether music activities influence
phonological awareness skills will be obtained.
12. BENEFITS VS. RISKS-Risks are minimal. Children and their families will receive
information about whether the music program presented during class improved the
child's phonological awareness.
13. INCENTIVES AND RESEARCH RELATED COSTS-No monetary
compensations will be offered for participation in this study.
QUALIFICATIONS OF INVESTIGATORS
14. Briefly describe the qualifications of the investigators(s) conducting this research
project.
The researcher is a graduate student in the Communication Disorders and Sciences
program at Eastern Illinois University. The thesis chair has a doctoral degree in
audiology and is a certified speech pathologists. The co-chair has a doctoral degree in
speech pathology as well.
OTHER (Provide information regarding the following if applicable)
15. DATA SAFETY AND MONITORING FOR NIH SPONSORED RESEARCHNot applicable
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16. Describe any requirements imposed by funding agencies that are not already covered
in this application.
Not applicable
Additional Co-investigator: Dr. Gail J. Richard
Status: Faculty
Mailing Address: Dept. of CDS
Phone: 581-2712
Email: gjrichard@eiu.edu
Department or Unit: Communication Disorders and Sciences
Has Co-PI or sponsor complete CITI Training: Yes
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Appendix C
Letter of Permission from Elementary School
I,
, as classroom teacher of Carl Sandburg Elementary School in
Charleston, Illinois, have been contacted in regards to the research study being conducted
by Chelsea Fitch in conjunction with her graduate thesis.

The primary investigator, Chelsea Fitch, and the faculty sponsors, Dr. Tena McNamara
and Dr. Gail J. Richard, have informed us of the purpose of this study: to determine the
efficacy of a music program for improving phonological awareness skills in children who
are deaf or hard-of-hearing. The procedures of the study and the purpose have been
explained. These include the use of music instruction and formal testing that will be used
on-site. We are aware of what the formal test will examine and approximately how long
the evaluation will last for each child.

We have also been informed of the ways in which we are being asked to assist in the
project. We are willing to complete the intervention for each participant. We will also
allow the investigator to send letters home to the parents/guardians in order to identify
possible participants.

Sincerely,
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Appendix D
Consent Form
Your child is invited to participate in a research study conducted by Chelsea Fitch, Tena
McNamara, Au.D, and Gail J. Richard, Ph.D. from the Department of Communication
Disorders and Sciences at Eastern Illinois University. Your child's participation is
completely voluntary. Please ask questions about anything you do not understand before
deciding whether or not to participate.

• Purpose of Study
The purpose of this study is to observe the effects of a music program on phonological
awareness in children with hearing loss. The program will incorporate tonal
discrimination, melody/instrument identification, and signing to common melodies.
Research studies have provided evidence of the effectiveness of music intervention on
improving phonological awareness in children without hearing impairments; however,
limited research exists on the effectiveness of music intervention on improving
phonological awareness in children with hearing impairment.

• Procedures
If your child opts to participate in this study, he or she may be asked to listen to different
songs, melodies, and tones during music activities presented by the classroom teacher
and/or music teacher within the regular classroom environment. Music instruction will be
presented for fifteen minutes at various times of the day for four days a week over a six
week time period.

Initially, each child's phonological awareness skills will be assessed individually using
the Test ofPhonological Awareness-2. Once initial assessment of phonological
awareness is complete, children participating in the study will be placed in two groups at
random. Children in group one will receive music intervention focused on tonal/pitch
discrimination, melody and instrument identification, and signing to familiar melodies.
Music intervention will be provided by the classroom teacher or the music teacher.
Children in group two will not receive music intervention and will work with the
classroom aide on other class-related activities in a separate classroom. After the six
week period, phonological awareness of children receiving music intervention will be
reassessed and compared to the results of those children who did not receive music
intervention.

If the program is shown to be effective, the whole class will receive music intervention
through the rest of the school year.
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• Potential Risks and Discomfort
Overall, risks are considered minimal. However, possible short-term risks include
participating in a new intervention which may fail to result in any improvement in the
target behavior. There are no psychological risks. If your child refuses to participate in
the music activities, they will be allowed to participate in another activity and attempt the
music intervention at another time. Physical risk may occur if activities require physical
movements (e.g., dancing, walking around the room, playing musical chairs), that may
result contact with other students. If this occurs, then the music activity will be stopped
immediately and the teacher will resume class as usual. You will be contacted
immediately if this occurs.

• Potential Benefits to Subjects and/or Society
Participants will have the opportunity to receive music instruction to potentially improve
their phonological awareness skills. When phonological awareness skills are improved,
reading skills may also improve. Professionals in the field will have the opportunity to
incorporate music instruction into the educational setting, based on evidence from this
study.

• Confidentiality
Any information that is obtained from this study that can be identified with your child
will remain confidential and will be disclosed only with your permission or as required
by law. Confidentiality will be maintained by means of storing observation data in a
locked file cabinet at the EIU Speech-Language-Hearing Clinic. When presenting results
of the study, pseudonyms will be used to protect the identity of the participants. Test
forms will be stored on a secure server only available to Chelsea Fitch, Dr. Tena
McNamara, and Dr. Gail Richard.

• Participation and Withdrawal
Participation in this research study is completely voluntary. If you give permission for
your child to participate in this study, you may withdraw your child at any time without
consequences. You may also refuse to answer any questions you do not want to answer.
There is no penalty if you withdraw from the study.

• Identification of Investigators
If you have any questions or concerns about his research, please contact Chelsea Fitch,
Dr. Tena McNamara, or Dr. Gail Richard at 217-581-2712 or the EIU Speech-LanguageHearing Clinic, 600 N. Lincoln Ave, Charleston, IL 61920.
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• Rights of Research Subjects
If you have any questions or concerns about the treatment of human participants in the
study, you may call or write:

Institutional Review Board
Eastern Illinois University
600 Lincoln Ave.
Charleston, IL 61920
Telephone: (217)581-8576
E-mail: eiuirb@www.eiu.edu
You will be given the opportunity to discuss any questions about your rights as a research
subject with a member of the IRB. The IRB is an independent committee composed of
members of the University community, as well as lay members of the community not
connected with EIU. The IRB has reviewed and approved this study.

I hereby consent to the participation of
minor/ subject in the investigation herein described. I understand that I am free to
withdraw my consent and discontinue my child's participation at any time.

Signature of Minor's Parent or Guardian

Date

I, the undersigned, have defined and fully explained the investigation to the above
subject.

Signature of Investigator

Date

,a

